and the synergistic co-evolution of landscape-scale CZ structure due to interactions amongst 22 carbon, energy, and water cycles. We propose that using lidar to its full potential will require 
INTRODUCTION

30
Complex interactions among the geosphere, ecosphere, and hydrosphere give rise to present-day predicting their sensitivity to environmental change. However, CZ processes are difficult to 38 observe because they occur over time scales of seconds to eons and spatial scales of centimeters 39 to kilometers, and thus require diverse measurement approaches (Chorover et al., 2011) . Light 40 detection and ranging (lidar) technologies can be helpful in this regard because they generate 41 repeatable, precise three-dimensional information of the Earth's surface characteristics. 5 that is moved over the study area of interest. The aircraft must be equipped with a GPS unit and have a GPS unit and altitude determination system in order to georeference the data. Each of 76 these lidar platforms offer specifications that can be selected and adjusted for a given science 77 application. Throughout this review we present studies using the suite of lidar methods and 78 highlight the advantages of each method for differing scientific purposes.
80
The objective of this paper is to present a five-year vision for applying lidar to advance 81 transdisciplinary CZ research. To accomplish this we first present the state of the science on 82 applying lidar to disciplinary-specific research in geomorphology, hydrology, and ecology in 83 Sections 1.1, 1.2, and 1.3, respectively. This is followed in Section 2.1 by an exploration of 84 transdisciplinary studies that utilized complementary lidar-derived datasets to propel CZ science 85 beyond what is possible within disciplinary endeavors. We summarize these exemplar 86 transdisciplinary studies with the intent to guide future research. In Section 2.2 we describe how 87 lidar-derived information is uniquely suited to advance three CZ research topics beyond the 88 current state of the science: 1) quantifying change detection, 2) parameterization and verification 89 of physical models, and 3) improved understanding of CZ processes across multiple scales.
90
These topics are limited by a set of common impediments that we outline in Section 2.3. Finally, 
Adoption and Utilization of Lidar Datasets
